Genetic relationships of the genes encoding the human proteasome beta subunits and the proteasome PA28 complex.
Genomic clones were obtained for the genes encoding the beta subunits of the human proteasome and for the associated proteasome activators PA28alpha and beta (PSME1 and PSME2, respectively). Fluorescence in situ hybridization was used to map the gene encoding the beta subunit PSMB3 (beta3 hs, HsC10-II) to chromosome band 2q35, PSMB2 (beta4 hs, HsC7-I) to band 1p34.2, and PSMB4 (beta7 hs, HSBpros 26) to band 1q21. Genes encoding the alpha and beta subunits of the PA28 complex were found closely linked on chromosome band 14q11.2, within 1 Mb of the beta proteasome locus PSMB5 (beta5 hs, MB1, X). These data complete the mapping of the human proteasome beta subunit loci. With the exception of the genes encoding the PSMB9 and PSMB8 (LMP2 and LMP7, respectively) subunits, the beta genes were not closely linked in the human genome. Both PSMB2 and PSMB4 mapped to a region of chromosome 1 that is proposed to be paralogous to other regions of the human genome where beta proteasome genes map: chromosome 6 containing the major histocompatibility complex (MHC) and chromosome 9. The independent regulation of expression of all of these genes, implied by this study, is consistent with a key role for proteasome assembly in coordination of the complex.